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(2)( $i\dagger’\overline{T}$ ) $\geq$ ($i+1$ )
$i$ $i$ $\lambda$
i $\lambda$ $=(\lambda_{1}, \ldots,\lambda_{m})$
$i$ $i$
$\mu$ , $\lambda\sim$ $=(\mu_{1}, \ldots,\mu_{\ell})$
$i$ $\lambda$ $\lambda$




$E$ $\mathbb{C}$ $m$ $\lambda$ $E^{\cross\lambda}$ $\lambda$ $E$
$\mathbb{C}$
1816 2012 49-56 49
$E\cross$(2,1)
$\mathfrak{B}_{\mathcal{V}}^{u}\overline{H^{w}}(a\in \mathbb{C},u,v,w\in E)$
$(i)\sim(iii)$ $\varphi$ : $E^{\cross\lambda}arrow V$ ( $V$ $\mathbb{C}$ )
$(i)\varphi$ $\mathbb{C}$ - (i.e. $l$ $E$ $E$
$\mathbb{C}$ - $)$
$(ii)\varphi$ $\lambda$ $E$ $(i.e.\varphi$ $E$
)
$(iii)\varphi(v)=\Sigma\varphi(w)$




$\varphi(\ovalbox{\tt\small REJECT}_{zw}^{xu}y_{\mathcal{V}})=\varphi(\ovalbox{\tt\small REJECT}_{zw}^{ux}y_{\mathcal{V}})+\varphi(\ovalbox{\tt\small REJECT}_{zw}^{xy}u\nu)+\varphi(\ovalbox{\tt\small REJECT}_{uw}^{xz}y_{\mathcal{V}})$
$k=2$
$\varphi(\ovalbox{\tt\small REJECT}_{zw}^{xu}y\nu)=\varphi(\ovalbox{\tt\small REJECT}_{zw}^{ux}vy)+\varphi(\ovalbox{\tt\small REJECT}_{vw}^{ux}\mathcal{Y}z)+\varphi(\ovalbox{\tt\small REJECT}_{vw}^{xy}uz)$
$k=3$
$\varphi(\ovalbox{\tt\small REJECT}_{zw}^{xu}yv)=\varphi(\ovalbox{\tt\small REJECT}_{wz}^{ux}vy)$
(i), (ii) v’ $v$ $E$ 2 $\varphi(V)=\varphi(V’)$
(iii) $k$ 1 $k$
$\lambda$
$E^{\lambda}$
$\mathbb{C}$ $V$ $(i)\sim(iii)$ $\varphi$ : $E^{x\lambda}arrow V$







$\not\subset$ (E) $=$ $\langle\wedge V$ – $\Sigma\wedge W$( (iii) ) $|$v, $w\in E^{\cross\lambda},$ $\wedge v$ $E^{\cross\lambda}arrow\otimes\wedge^{\mu_{j}}E$ $v$ $\rangle.$
$E^{\lambda}$ $GL(E)$ ($ie$ $\lambda$ $E$ $GL(E)$ )
dim$E=m,$ $\lambda=$ $(\lambda_{1}, \ldots, \lambda_{m}, \lambda_{m+1} , ..)$ , $\lambda_{m+1}>0$ $E^{\lambda}=0$
$m$ $\lambda$ E$\lambda$
(1) $\lambda$ $=(n)$ $E^{\lambda}=Sym^{n}(E)$ (ii) (i) (iii)
$E^{\cross n}$ Sy$m^{}$ $(E)$
(2)$\lambda=(1^{n})$ $E^{\lambda}=\wedge^{n}(E)$ (iii) (i) (ii)
$E^{\cross n}$ $\wedge^{n}(E)$
$GL(E)$ $\phi$ , $\rho$ : $GL(E)arrow GL(V)$ $GL(E)\subset \mathbb{C}^{m^{2}},$ $GL(V)\subset$
$\mathbb{C}^{N^{2}}(\dim E=m,\dim V=N)$




(1)$GL(E)$ $E\lambda$ ($\lambda$ $m$ ) $\lambda\neq\lambda’$
$E\lambda\not\cong E\lambda$ ’ $(\lambda,\lambda’ m )$
(2)$GL(E)$ $E\lambda\otimes D$ k( $\lambda$ $m$ )
$D^{\otimes k}$ $GL(E)$ 1 $g\cdot v=(det(g))^{k}v$ $($v $\in D$ $k\in Z)$
(2) $GL(E)$
(weight vector)
$v\in V$ weight vector with weight $\alpha=(\alpha_{1}, \ldots, \alpha_{m})$ ($\alpha_{i}$ )
$def\Leftrightarrow x\cdot v=x_{1}^{\alpha_{1}}\cdots x_{m}^{\alpha_{m}}\nu$ for all $x\in H$
$H$ $GL_{m}(C)$ $x=diag(x_{1},$ $\ldots$ ,x
(highest weight vector)





$V$ $V$ highest weight vector










$E$ $\mathbb{C}$ $m$ $\{e_{1}, \ldots, e_{m}\}$ $E$ entries $[m]$
$\lambda$ numbering $T$ $i$ $e_{i}$
$e_{T}\in E^{\lambda}$
$T=$ 21 er $= \frac{\prod^{-}e_{2}e_{1}}{\fbox_{e_{1}}}$
(i)











{ $e_{T}|T$ :entries $[m]$ $\lambda$ } $E^{\lambda}$





$h(i,])$ $\lambda$ $i$ $i$ (
)
2 2
$E^{\lambda}$ highest weight vector $e_{U(\lambda)}$(weight $\lambda$)
$U(\lambda)$ $i\dagger’\overline{J}$ entries $i$
4
2 $GL(E)$ $E^{\lambda}$ line bundle algebraic(or holomorphic)
section $GL(E)$ Borel-Weil
$V$ $GL(E)$ $\mathbb{P}^{*}(V)$ $:=\{V$ ( 1 ) $\rangle$ $GL(E)$
53
: $V$ $GL(E)$ $P$ ( closed orbit 1 closed
subvariety of $F$ ( $V=E^{\lambda}$ partial flag varie$\sigma$ :
$Fl^{d_{1},\ldots.d}\cdot(E)=\{E_{1}\subset E_{2}\subset\ldots\subset E_{s}\subset E|co\dim(E_{i},E)=d_{i}, 1\leq i\leq s\}$
$\tilde{\lambda}=(d_{1}^{a_{1}}, \ldots, d_{s}^{a_{s}})$ .
$G=GL(E)$
$\mathbb{P}*$ ( $\mathbb{P}(r)$ quotient map $\pi$ : $Varrow L$ dual map $\pi^{*}:L^{*}arrow\Gamma$
($L$ 1 )
$V$ $G$ $V^{*}$ $G$ $(i.e.(g\cdot\varphi)(v):=\varphi(g^{-1}\cdot v), g\in G,\varphi\in V^{*},v\in V)$
(lowest weight vector)




$\varphi\in V^{*}$ :lowest weight vector
$P:=\{g\in G|g\cdot\varphi\in \mathbb{C}^{*}\varphi\rangle=\{g\in G|g\cdot[\varphi]=[\varphi]\rangle$
$G$ parabolic subgroup
$P$ $G/P$ $G\cdot[\varphi]$ $gP$ $g\cdot[\varphi]$ $M$ $G$ 1
$\mathbb{P}$.( $F(V\otimes M)$ quotient map $\pi:Varrow L$ quotient map $\pi\otimes 1$ : $V\otimes Marrow L\otimes M$
2 $G$ $V$ $V=E^{\lambda}\otimes D^{\Phi k}$ $P*$ ( $=$
$\mathbb{P}^{*}(E^{\lambda})$
$\mathbb{P}^{*}(E^{\lambda})$
3 $E^{\lambda}$ { $e_{T}|T$ :entries $[m]$ $\lambda$ }
$\{e_{T}^{*}|T$ :entries $[m|$ $\lambda$ } $(E^{\lambda})^{*}$
lowest weight vector $e_{U(\lambda)}^{*}$ ( ) $U(\lambda)$ $i$ enffies
$i$
$\lambda$ $GL(E)$ ($E\lambda$ ) $*$




$Z_{i}=\langle e_{d_{i}+1},$ $\ldots,e_{m}\rangle$ $(e_{1}, \ldots,e_{m} E )$ $P$ partial flag $Z_{1}\subset\cdots\subset Z_{s}$
$P=\{g\in G|g\cdot Z_{i}\subset Z_{i}, 1\leq i\leq s\}$
$GL(E)$ $Ff^{d_{1},\ldots,d\prime}(E)$ $G/P$ $Fl^{d_{1},\ldots,d\prime}(E)$ $gP$ $g\cdot Z_{1}\subset\cdots\subset$
$g\cdot Z_{s}$
$G\cdot[e_{U(\lambda)}^{*}]=G/P=Ff^{d_{1},\ldots,d_{s}}(E)$
(Borel’s fixed point theorem )
$V$ $GL_{m}(\mathbb{C})$ $B’=$ { $\in GL_{m}(\mathbb{C})$ } $Z$ $\mathbb{P}^{*}(V)$ algebraic subset
$B’\cdot Z\subset Z$ $B’\cdot p=p$ $Z$ $P$
$G\cdot[v^{*}]$ $\mathbb{P}^{*}(E^{\lambda})$ closed orbit $B’\cdot(G\cdot[v^{*}])\subset G\cdot[v^{*}]$
$B’\cdot p=p$ $G\cdot[\nu^{*}]$ $p$ $p=[e_{U(\lambda)}^{*}]$
$G\cdot[v^{*}]=G\cdot[e_{U(\lambda)}^{*}]=G/P=FP^{d_{1},\ldots,d}\cdot,(E)$
Borel-Weil
$O_{E^{\lambda}}(1)$ : $\mathbb{P}^{*}(E^{\lambda})$ hyperplane line bundle $(ie$ quotient map $\pi:E^{\lambda}arrow L$ $L$
line bundle)
$G/P$ line bundle $L^{\lambda}$
(Borel-Weil)
$E^{\lambda}\cong\Gamma(G/P,L^{\lambda})$ ($GL(E)$ )
$\Gamma(G/P,L^{\lambda})$ $L^{\lambda}$ algebraic(or holomorphic)section $\circ$
55
Borel-Weil $GL(E)$




Theory and applications of plane partitions,” Studies in Appl.Math. $1(1971),167-187$ and 259-
279.
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